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Abstract

Chauvin traps were used to collect food brought to nests by the red wood ant

Formica lugubris within a super-colony located in the Swiss Jura. Spiders (mainly

Linyphiidae) and Harvestmen (mainly young Mitopus moria) represented 5% of cap-

tured invertebrates. These Arachnids were captured within the forest. A series of pitfall

traps placed on open ground and forest inside and outside the super-colony, during

1978 and 1979, revealed significant differences in the composition of invertebrate pred-

ators. This was particularly evident for large hunting spiders and other species of ants

who were much less frequent within the super-colony. The authors discuss these results

of competition between red wood ants and the other predatory groups and/or food

requirement.

INTRODUCTION

It is generally accepted that ant food is largely secondary production (small invert-

ebrates) where Lepidoptera, Diptera and Hymenoptera are the dominant orders.

This food, rich in protein and fat, is in many species completed by recolting honey-

dew produced by Aphids. The diversity of ant prey has been investigated by several

authors (Wellenstein 1952; Adlung 1966; Leplant 1966; Horstman 1970) while

other papers (Wellenstein 1957, 1965; Breymeyer 1966; Otto 1965; Van der Aart
& de Wit 1971; Kajak et al. 1972; Higashi & Yamanchi 1979) are devoted to the

Communication read at the Annual Assemblee of the Swiss Zoological Society, Lausanne,

8-9th March 1980.



956 DANIEL CHERIX AND JOHN D. BOURNE

i / ,' *• • •
*• ,.*••'*•

/ov / • o;
1 x

—-'"
1 * / ìli •' M

i •/] «#*' ....^" ;& /
i

• / f • *•-•"' -•-"" y
• • •. X» k

,.-- ir- y \\ S #? .y o\ \\ / y di j K *,•

a?/ • l • /

6 X !# *
V / o/

••'"' <^ J^ l • • * D2

^7 * X •

^y 25m }/
o ' /•

• primary nest • secondary nest • seasonal nest • abandonned nest

nest of peripherica! colonies of F. lugubris

Fig. 1.

Map of the southern extremity of the super-colony of F. lugubris,

showing pitfall trap sites, Chauvin trap sites and distribution of nests.
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possible effects of ant colonies on surrounding Arthropod fauna. All the preceding

papers are however, with the exception of Higashi & Yamanchi, concerned with small

colonies or even solitary nests and, to our knowledge, no work has been carried out on
a super-colony of Red WoodAnts {Formica lugubris Zett.)

Such a super-colony has been located on the northern slopes of the Jura Mountains
(Vaud, Switzerland) at an altitude of between 1320 and 1420 meters, characterized by
an average yearly temperature of 4-5° C. (Schreiber, 1964). There are 1200 nests distrib-

uted over an area of 70 hectares of dense and sparse spruce forest (Picea abies) (Gris

& Cherix 1977, Cherix & Gris 1978). The Jura Mountains at the mentioned altitudes are

snow covered for at least 6 months of the year whence ant activity is confined to a short

season between May and November.

Preliminary results of a long-term ecological study of this colony have revealed

that over 5% of the captured invertebrates brought to a nest by the foraging Wood
Ants are Arachnida (Spiders, Harvestmen and Pseudoscorpions).

In this paper, we shall be looking into the species composition of the Arachnida

and Ants brought as prey to experimental nests, the Ant- and Arachno-fauna of open

ground and Spruce forest within the limits of the super-colony and similar habitats

outside the colony. The eventual influence of the super-colony on other species of Ants

and on Spiders and Harvestmen will be discussed.

MATERIALS AND METHODS

1. Sampling of Ant food.

In order to determine the food intake of one nest, we have applied the method

described by Chauvin (1966). This consists of encircling a nest with a greased metal

barrier forcing the ants to use a single passage to and from the nest (Photo 1). A trap

device placed across this opening collects the ants and their prey with an efficiency of

about 85% (Meyer 1968). Most of the data given in this paper has been obtained from

a nest situated on sparsely forested ground (Nest DI. Photo 1 and Fig. 1). Thirty nine

hours of collecting (periods of 1 hour) were undertaken in 1977 (between the 3rd of

August and 19th of October), 29 hours in 1978 (between the 30th of June and 6th of

November) and 52 hours in 1979 (between the 8th of June and 31st of November).

A second nest was prepared for collecting prey in 1978 situated in dense spruce forest

(Nest DU, Fig. 1) and 8 hours of collecting were accomplished between July and Sept-

ember of that year. Another 18 hours of collecting were undertaken from this nest

during 1979 (between the 5th of July and 31st of October). All objects brought to these

nests during the hourly experiments were sorted out immediately and the different

invertebrates weighed before conserving in 70% alcohol.

2. Sampling of open ground fauna (baited traps).

To evaluate the composition of the open ground fauna and to confirm the silvicolous

nature of Arachnids brought to the experimental nests, a longitudinal clearing in the

forest was selected which was partly inside and partly outside the colony (Fig. 1).

A series of pitfall traps (mouth diameter = 6,5 cm) containing beer and a fixative '

1 For 1 liter of beer, 15 ml of the following mixture: Formalin (40%): 15 nil: acetic

acid: 25 ml; lactic acid: 25 ml.
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Photo 1.

Nest DI with the Chauvin system.

were placed along the clearing as shown in Fig. 1. Each trap site consisted of three

traps set at a distance of 30 cm so to form an equilateral triangle. They were initially

placed on the 20th of August, 1978 and emptied 5 times during the period up to the

4th of November of the same year. All the Invertebrates taken from the traps were

washed and stored in 70% alcohol and for the moment only Spiders, Harvestmen and

Ants have been identified to the species level.

3. Sampling of open ground and forest floor fauna (non-baited traps).

Between the 16th June and 4th December 1979 a new series of pitfall traps were

set at the same sites as in 1978 along the forest clearing (Fig. 1). The bait (beer) was
replaced by a 4% solution of formalin and the three traps from each site were of dif-

ferent sizes: mouth circumferences of 17, 10 and 7 cm.

Running parallel to the strip of open ground but inside the forest a series of six

trap sites were chosen (Fig. 1) at random (opposite to the open ground trap sites).

Each trap site was composed of two traps containing 4% formalin (trap mouth cir-

cumference = 17 cm).

All pitfall traps were emptied five times during the above mentioned period.

4. Identifications.

One of us (Bourne) identified the Spiders referring to de Lessert (1910), Simon
(1929) and Locket & Millidge (1951, 1953), and the Harvestmen with the help of
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Martens (1978). Referring principally to the works of Kutter (1977), the other author

identified the Ants.

RESULTS

1. Spiders, Harvestmen and Ants brought to the experimental nests.

Among the 162 spiders brought to the experimental nest DI, 116 were Linyphiidae

(small "Money-spiders") and of the remaining larger spiders only 12 were adult (Table 1).

By far the most abundant species was Lepthyphantes expunctus (36,4% of all spiders),

Table 1.

Spiders as prey for experimental nest DI (1977, 78, 79).

1977
(39 hrs.)

1978
(29 hrs.)

1979
(52 hrs.)

Small Spiders

Lepthyphantes expunctus (O. P.-Cambridge)
Lepthyphantes tenebricola (Wider)

Lepthyphantes nodifer Simon
Bolyphantes alticeps (Sundevall)

Thyreosthenius biovatus (O. P.-Cambridge)
Centromerus sylvaticus (Blackwall)

Centromerita concinna (Thorell)

Diplocephalus latifrons (O. P.-Cambridge)
Erigone promiscua (O. P.-Cambridge)
Linyphiidae sp. (juveniles)

Total small spiders

x/hour

16

1

8

1

1

4

4

31

4

F
2

4

12

2

1

2

1

2

1

13

35

0.89

47

1.62

34

0.65

Large Spiders

Cryphoeca silvicola (C. L. Koch)
Oxyptila atomaria (Panzer)

Tegenaria silvestris L. Koch
Araneus sturmi (Hahn)
Xysticus sp.

Large spiders (juveniles)

Total large spiders

x/hour

Total all spiders

x/hour

1

11

14

0.36

4

1

16

2

1

1

1

6

21

0.72

11

0.21

49

1.25

68

2.34

45

0.86



960 DANIEL CHERIX AND JOHN D. BOURNE

a typical forest dwelling species and quite common in Spruce forests of the Swiss Jura

(de Lessert, 1910). This species spins its web among the branches of Spruce trees (per-

sonal observations). With the exception of Thyreosthenius biovatus (myrmecophilous),

Centromerita concinna and Erigone promiscus (various habitats), all the remaining small

spiders are recognised as woodland species.

It is interesting to note that 31 spiders (19%) brought to this nest were either

moulting or had recently moulted.

Table 2.

Harvestmen as prey for experimental nest DI (1977, 78, 79).

1977
(39 hrs.)

N

1978
(29 hrs.)

N

1979
(52 hrs.)

N

Mitopus morio (Fabricius)

Oligolophus tridens (C. L. Koch)
Platybunus bucephalus (C. L. Koch)
Mitostoma chrysomelas (Hermann)

Total all harvestmen

x/hour

56
2

11

110

15

6

1

138

12

9

2

69

1.76

132

4.55

161

3.1

Linyphiidae represented 87,5% of the 52 spiders brought to the experimental nest

Dil where again the forest dwelling species of Lepthyphantes were dominant (Table 3).

A total of 362 Harvestmen were brought to experimental nest DI during our inves-

tigation, of which M. chrysomelas was the only species where adult specimens were

found (Table 2). The majority of the authors consulted (Simon 1879; de Lessert 1917;

Todd 1949; Bristowe 1949; Phillipson 1959; Martens 1978) agree that the nymphal
stages of M. morio are to be found on trees, under the bark or under stones at the

base of the trunk. The adults however are more frequently found in the field layer

where their activity is predominantly nocturnal (Todd 1949). Although little is known
concerning the food of this species, it is interesting to note that Bristowe (1949)

mentions ants among species captured by M. morio.

The results for Harvestmen brought to experimental nest Dil are given in Table 3.

From the 1979 results it was shown that 2,67 ants/hour were brought to exper-

imental nest DI, whereas very few ants were captured by the F. lugubris from nest Dil
(Table 4).

The results given in Tables Ï, 2 and 3 show significant differences in the number of
prey per hour from one year to another. This can be explained by the fact that the

hourly experiments of 1978 were carried out during the period of the day when ant

activity is at its highest (13 h 00-16 h 00) (Cherix 1980). The different climatic con-
ditions prevailing during the collecting would also make direct comparisons between
the three years impossible. However the dominant species of Spiders and Harvestmen
are the same from one year to the next.
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Table 3.

Spiders and Harvestmen as prey for experimental nest Dil (1978, 79).

1978
(8 hrs.)

N

1979
(18 hrs )

N

Small Spiders

Lepthyphantes expunctus (O. P.-Cambr.)
Lepthyphantes tenebricola (Wider)

Lepthyphantes nodifer Simon
Bolyphantes alticeps (Sundevall)

Thyreosthenius biovatus (O. P.-Cambr.)

Centromerus sylvaticus (Blackwall)

Linyphiidae sp. juveniles

Total small spiders

x/hour

22
8

3

4
2

2

1 juv.

1

1

2

33

4.12

13

0.72

Large Spiders

Cryphoeca silvicola (C. L. Koch)
Large spiders (juveniles)

Total large spiders

x/hour

1

3

1

1

4

0.50

2

0.11

Harvestmen
Mitopus morio (Fabricius)

Oligolophus tridens (C. L. Koch)
Platybunus bucephalus (C. L. Koch)
Mitostoma chrysomelas (Hermann)
Trogulus sp.

Total harvestmen

x/hour

9

1

12

10

12

3

1

22

2.75

26

1.44

2. Pitfall trap results for 1978.

A comprehensive list of all the species of spiders collected in the pitfall traps is

given in table 5. Although the difference in the number of spiders caught inside the

colony and outside the colony is very small, it is to be noted that the diversity is much
higher outside the colony (10 species trapped inside the colony and 23 species outs;

This difference is also qualitative in the sense that the larger "hunting spidsrs*' rsp-

resent only 16,2% of all spiders trapped inside the colony whereas 70% of th

Rev. Suisse de Zool., T. 87, 1980 (^
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Table 4.

Other species of Ants as prey for experimental nests DI and Dil (1979).

DI Dil

(52 hrs.) (18 hrs.)

Manica rubida Latr.

Myrmicinae
Formicinae

Total Ants

x/hour

76
51

12

2

3

139 5

2.67 0.27

caught outside the colony belong to this category. No woodland species of Lept hyp hantes

were taken in open ground traps.

Among the Harvestmen, M. morio was found to be the dominant species both

inside and outside the colony (Table 6), and is clearly more abundant within the colony.

Although less numerous a similar situation was observed for O. tridens.

The results for Ants are given in Table 6, where the most interesting difference is

the absence of M. rubida from the traps inside the colony. The rare F. lugubris found

outside the colony were all taken in trap 5 (Fig. 1).

The relative abundance of Red Wood Ants, other species of Ants, the two groups

of Spiders and Harvestmen obtained from the pitfall traps is resumed in Figure 2.

Trap site 4 has been included in this figure.

3. Pitfall trap results for 1979 —open ground.

The species obtained from the traps are listed in Table 5 and although the trap

system differed from that of 1978, the differences observed between the two habitats

for large spiders is confirmed. The presence of Alopecosa cuneata in the 1979 list can
be attributed to the fact that this spider is an early summer species (adults in June and
July), and was collected in traps only during these months. The 1978 trapping began
in August, which would account for the absence of this species from the results of that

year. Pardosa agrestis was found to be the dominant Lycosid for both years.

It would appear that traps containing formalin as preservative are in some way
more selective than the beer-baited traps of 1978. This could well explain the lower
diversity for Spiders for 1979 (9 species trapped inside and 11 species trapped outside

the colony). No other explanation can be given for the differences observed between
the species of Linyphiidae captured during the two years: Centromerita bicolor being

the most abundant species in 1978 and Centromerus pabulator in 1979.

The 1979 results for Harvestmen and Ants (Table 6 and Fig. 2) trapped inside and
outside the colony confirm the differences between the two habitats already shown
in 1978.
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Fig. 2.

Distribution of the principal predatory groups captured in pitfall traps inside and outside the

super-colony (open ground), (A and C = mean for 3 trap sites; B = trap site 4) (for spiders:

striped = large spiders; clear = Linyphiidae)
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Table 5.

Numbers of Spiders from pitfall traps (inside and outside the super-colony).

1978 1979

open ground

1-3 5-7 1-3 5-7

1979

forest

1-3F+ 1-3F

Amaurobiidae

Amaurobius fenestralis (Stroem)

Gnaphosidae

Zelotes pedestris (C. L. Koch)
Micaria alpina L. Koch
Micaria pulicaria (Sundevall)

Drassodes signifer (C. L. Koch)
Gnaphosa sp. (juveniles)

Clubionidae

Agroeca sp. (juveniles)

Thomisidae

Xysticus kochi Thorell

Xysticus bifasciata C. L. Koch
Xysticus sp. (juveniles)

Oxyptila trux (Blackwall)

Salticidae

Heliophanus sp. (juveniles)

Lycosidae

Pardosa agresti (Westring)
Pardosa agricola (Thorell)

Pardosa monticola (Clerck)

Trochosa terricola Thorell

Alopecosa cuneata (Clerck)

Pardosa kervillei Simon
Lycosa lugubris (Walckenaer)
Aulonia albimana (Walckenaer)
Lycosidae sp. (juveniles)

27

4
2

27

25

1

7 39
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Table 5. (suite)

Numbers of Spiders from pitfall tr aps (inside and outside the super-colony).

1978 1979 1979

open ground forest

1-3 5-7 1-3 5-7 1-3F + 1-3F-

Agelenidae

Coelotes atropos (Walckenaer) 4 26 10 4 30
Tegenaria silvestris L. Koch 1 — — — — —
Cybaeus tetricus L. Koch — 1 1 — 6 —
Cryphoeca silvicola (C. L. Koch) — — — — — 4
Cicurina cicur (Fabricius) — — — 1 — 1

Hahnia montana (Blackwall) — 1 — — — —
Tetrilus arietinus (Thorell) — — — — 2 —
Agelenidae sp. (juveniles) 2 1 — — 3 12

Argiopidae

Araneus alpicus (L. Koch) — 1 —
Araneus diadematus Clerck — 1 — — — —
Araneus cucurbitinus Clerck — — — 1 — —

Linyphiidae

Lepthyphantes obscurus (Bl.) — 1 — — — —
Lepthyphantes expunctus (O. P.-Cambr.) — — — — 2 2

Lepthyphantes nodifer Simon — — — — 1 2

Lepthyphantes tenebricola (Wider) — — — 14 16

;

Centromerita bicolor (Blackwall) 46 11 — — — —
Centromerus sylvaticus (Blackwall) 9 5 2 — — —
Centromerus pabulator (O. P.-Cambr.) — 2 12 21 31 10

Bolyphantes alticeps (Sundevall) 26 10 8 3 4 8

Drapetisca socialis (Sundevall) — — — — — 1

Diplocephalus latifrons (O. P.-Cambr.) — — — — 2 2

1 Micrargus herbigradus (Bl.) — — 2 — — —
Linyphiidae sp. (juveniles) 7 2 ~ "

I
Total all Spiders 105 129 46 99 77 131

Percentage large Spiders 16.2 76.0 46.0 75.0 29.0 68.8

< Percentage small Spiders 83.8 24.0 54.0 25.0 71.0 31.2
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Table 6.

Numbers of Harvestmen and Ants from pitfall traps (inside and outside the super-colony).

open ground

1978

1-3 5-7

open ground

1979

1-3 5-7

forest

1979

1-3F+ 1-3F

HARVESTMEN

Phalangidae

Mitopus morio (Fabricius)

Oligolophus tridens (C. L. Koch)
Platybunus bucephalus (C. L. Koch)
Nemastomatidae
Mitostoma chrysomelas (Hermann)
Nemastoma lugubre (Müller)

248 62 236 33 194

150 34 58 44 18

4 1 1 5 51

— 1

2 — 4
1

181

9

42

3

ANTS

Formicinae (Formica sp., Camponotus sp.)

Formica lugubris Zett

Myrmicinae (Myrmica sp.)

Manica rubida Latr.

7 14 1 5

1073 25 1155 3 5489
83 82 48 16 1— 90 — 7 —

7

9

10

17

Finally it must be noted that direct or quantitative comparisons between the results

for the two years are not possible because of the different trap systems used and the

drawbacks of pitfall traps in general (see below).

4. Pitfall trap results for 1979 —forest.

The results, as shown in Table 5 and Fig. 3, would tend to confirm the idea already

expressed that the majority of Spiders brought to the experimental nests are indeed forest-

dwelling species. This is particularly true for Lepthyphantes tenebricola, L. expunctus and
L. nodifer found only in the forst traps. Larger spiders were far more numerous in the

traps outside the colony while little difference was shown in the number of Linyphiidae

trapped in the two habitats.

From the results obtained (Table 6 and Fig. 3), Harvestmen appear to be frequent

both inside and outside the colony. It is interesting to note the high number of Platybunus

bucephalus trapped in the forest and the relatively low number of Oligolophus tridens when
compared with the results for these Harvestmen from the open ground traps. This confirms

the known ecology of these species, the former being frequent in coniferous forest and
the latter on humid grassland (Martens 1978).
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Fig. 3.

Distribution of the principal predatory groups captured in pitfall traps inside and outside

the super-colony (forest) (for spiders: striped = large spiders; clear = Linyphiidae)
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Of the 5490 Ants trapped within the colony all except one were F. lugubris.

Very few Ants of this species were captured outside the colony, which revealed to be

much poorer than open ground for other species of Ants.

Finally the relative proportions of the predatory groups, captuted during 1979,

are resumed in Figure 4.

FOREST

INSIDE colony OUTSIDEcolony

OPENGROUND

INSIDE colony
OUTSIDEcolony

H Wood Ants (F. lugubris) CD Small Spiders^ ° ther A " ts 1=3 Opiliones

I I 1 1 II Large Spiders

Fig. 4.

Relative proportions (in %) of predatory groups from pitfall traps 1979.
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5. Remarks on pitfall trapping.

Although very convenient and to a certain degree reliable indicators of Arthropod

diversity, pitfall traps do have some important drawbacks. As qualitative indicators of

density, certain conditions are essential: that the population of the species being studied

is large; that the individuals within the population can move about freely; that the

removal of specimens (trapped) does not significantly perturb the population; that over

the experimental area the vegetation is uniform. In the present case, these conditions

are united for the following species: F. lugubris, M. morio and O. tridens. Pitfall trapping

may also be giving a fair estimation of the Lycosid population density (freely mobile

hunting spiders).

The triangular arrangement of the three traps at each trap site should theoretically

result in equal numbers of a given species per trap. A short analysis of the 1978 open

ground trap results gave the following: the percentage deviation from the mean for

traps 1-3: F. lugubris = 11.6%; M. morio = 15.9%; large spiders = 63.8%. For traps

5-7: M. morio = 36%; large spiders = 14.3%. Only F. lugubris and M. morio within

the colony and large spiders outside the colony approach the theoretical situation and

must be correlated to the high density of these species. Irregular catches of the other

mobile species reflects their low densities.

The main differences between the 1978 and 1979 pitfall traps is that the latter con-

tained 4% formalin which acts, under certain conditions, as a repellant. This, we suggest,

explains the small number of M. rubida captured outside the colony in 1979. The second

difference between the traps for the two years is the use of traps with different mouth-

sizes in 1979 at each trap site. Our aim was to see if the number of individuals captured

of an abundant species could be correlated to mouth size. Trap results for each species

were analysed and only in ants was there a significant relationship found between trap-

mouth circumference and numbers caught: trap site 1 : 31.3 red wood ants per centimeter

for small trap (circumference = 7 cm); 11.6 per cm for medium trap (circumference =

10 cm); 1.9 per cm for large trap (circumference = 17 cm). Trap site 2: 17.4 per cm
for small trap; 11.1 per cm for medium trap; 10.3 per cm for large trap. Trap site 3:

8.6 per cm for small trap; 3.1 per cm for medium trap; 5.4 per cm for large trap. The

overall impression given by the results is that small traps were far more effecient (x for

sites 1-3 = 19.1 cm-1
) than the large traps (x for sites 1-3 = 7.2 cm-1

). Wehave put

this difference down to the fact that evaporation of the formalin acts as a repellant

and that this would be more intense from the larger surface of large trap. High ant

activity, hence high capture rate, occurs during the warmer, preferentionally sunny

days, when evaporation would be at its highest.

DISCUSSION

The results of pitfall trapping from both open ground and forest have clearly

delimited the supercolony in the area studied. If the average numbers of red wood
ants caught in the large-mouthed traps (1979) are compared it is evident that F. lugubris

is far more abundant in the forested part of the colony (99/trap for open ground, 915 trap

for forest). These results are in accordance with the known ecology of this species;

nests are built in the forest and the greater part of the food collected (prey and honey-

dew) is taken on trees. The extremely high density of F. lugubris within the forest appears

to exclude all other species of ants and the only individual taken in pitfall traps (Table 6)

was a Myrmicinae queen (winged form). This is confirmed by the Chauvin trap results
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(Table 4) where the number of other species of ants brought to experimental nest Dil

is far less than that for nest DI. It is to be noted that the majority of ants brought to

nest DII were ^ or ? winged individuals.

Among the ants other than F. lugubris encountered during our investigation, For-

micinae were found to be equally rare inside and outside the colony (Table 6). It is

generally accepted that the smaller soil species of this subfamily are tolerated by the

larger species of the Formica rufa group. However the small number of Formicinae

brought to the experimental nests is no doubt a reflection of their low density.

The Myrmicinae found in the pitfall traps and in Chauvin traps can be conveniently

divided into two groups: —small species (Myrmica, Tetramorium and Leptothorax)

and a large species (Manica rubida). The former group is composed of small soil

species and are fairly frequent on open ground both inside and outside the colony

(Table 6). The large species, M. rubida is considered by us as a competitive species for

F. lugubris and was frequently found in the Chauvin trap DI (Table 4). However this

species was never found in the pitfall traps inside the colony which would suggest that

the specimens captured by the red wood ants came from nests situated at the border

of the super-colony. The foraging M. rubida workers, who were frequently captured in

the baited pitfall traps, outside the colony, appear to be systematically eliminated by

the more aggressive F. lugubris when they "accidentally" entered the hunting grounds

of the supercolony. Higashi & Yamauchi (1979) describe a similar situation with

a super-colony of F. yessensis Forel in Japan: "Some eurytopic and openland species

were never found in the grassland and bareland along this coast (i. e. inside the super-

colony). They probably avoided the aggressive ant F. yessensis".

Large spiders, particularly Lycosids, are far more abundant outside the super-

colony both on open ground and in the forest. Although unlike Breymeyer (1966) we
have no evidence of red wood ants capturing large numbers of these spiders, it would

appear that from our results the pressure of the aggressive F. lugubris is limiting the

population size for these spiders. This may be atrributed to the exceptional size of the

super-colony and therefore not comparable with the results of Van der Aart & de Wit
(1971) who studied a single nest of F. rufa L. They concluded that the pressure of the

colony was négligeable and in no way influenced the surrounding spiders populations.

Likewise, Otto (1965) working on a forest colony of F. polyctena Foerst. found that

among the principal spiders studied (Lycosidae, Clubionidae, Salticidae etc.) none

appeared to be influenced by the colony. Finally, concerning Lycosids it must be noted

that their diurnal activity coincides with that of the red wood ant.

Before considering the relationship of the Linyphiid spiders to the super-colony,

a few remarks on the phenology of these spiders are necessary. The most frequent open

ground species are all late autumn or early winter species: Centromerita bicolor —over

80% captured between October and November; Bolyphantes alticeps —100% captured

between November and December. The latter is a typical winter species in this part of

the Swiss Jura and has been observed active at —2° C (Bourne 1979). These periods

of activity are noteworthy as they coincide with a period of low activity for F. lugubris :

11.6 captured per day in August, 4.8 captured per day for October/November. The ac-

tivity of the forest species (Lepthyphantes expunctus and L. tenebricola) is at its highest

during the period of maximum activity of the red wood ants (August). Within the forest,

both the red wood ants and the latter two Linyphiids depend to a large measure upon
the dense populations of Aphids (Cinara piceae Panz., C. stroyani Pasek, C. pruinosa

Htg., C. pilicornis Htg.) for food. Not only do the ants collect the honeydew but also,

as one of us has shown (Cherix 1980), they capture the Aphids who represent 25%
of all invertebrate prey. This unusual component of the ant diet could well reflect the
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paucity of secondary production in Spruce forests of the Swiss Jura at this altitude.

Aphids as an important part of ant food has up to now been considered characteristic

of certain grassland species such as Lasius flavus (Fabr.) (Pontin 1958).

The majority of predators found in the red wood ant food are species living on
Spruce trees where competition could be high. However it has not been determined as

to whether the spiders are captured as a result of competition or whether the ants cap-

ture without discrimination all Arthropods of a certain size found on the trees.

The small number of ground level Linyphiids captured by the ants (Table 1) is in

contrast with numbers caught in pitfall traps. Such species as C. bicolor and C. pabulator,

frequently taken in the pitfall traps both on open ground and within the forest were

totally absent from the Chauvin traps. Whereas B. alticeps (found equally on the ground

and the lower branches of Spruce trees (Bourne 1979)) appears in small number in

ant food. These results together with inventories of red wood ant food given by other

authors (loc. cit.) where spiders are considered as rare, would support the concept of

a competitive relationship between the red wood ants and small spiders on the Spruce

trees.

Some information on the biology of the three most abundant species of Harvestmen

is necessary before discussing their relationship with the super-colony. Immature forms

of Mitopus morio are found most frequently on tree trunks often hidden under the bark

or in crevasses of the bark. They hunt at night mainly on the forest floor or nearby

grassland. The adults are also nocturnal hunters and pass the day in various habitats:

on tree trunks (particularly males), under stones or hidden in bilberry bushes (Vac-

cinium myrtillus ) . Adult and immature Oligolophus tridens are typical ground level

Harvestmen frequently found in forest litter and in the vegetation bordering forests.

Platybunus bucephalus is confined to the forest and is rarely found on open ground

except above the tree limit in the Alps. The adults are found in dense coniferous forests,

particularly in the sub alpine region and live almost exclusively on tree trunks and at

the base of the trees. Immature forms of this species are frequently found under the

bark of dead trees or under stones.

In the light of the above information and taking into account the food compo-

sition of young M. morio (live and dead Arthropods including ants and spiders —per-

sonal observations and Sankey & Savory 1974) their relationship with the super-

colony becomes clearer. Although Otto (1965), who did not name the species, observed

a negative effect of a colony of F. polyctena on the Phalangidae population, our results

(Table 6) affirm their success. This fact, together with the generally lower diversity of

ground level predators within the colony and an abundant source of food (red wood
ants in their nocturnal lethargy) could explain the high density of M. morio. On the other

hand, the relationship between red wood ants and immature M. morio is that the latter

represents a very rich source of protein and fat (Phillipson 1962) necessary for devel-

opment of the ant larvae. The adults are, however, probably too big as ant prey

(Phillipson 1962, gives weights of over 50 mg) and possess important odoriferous

glands, which could well make them unpalatable.

Very few O. tridens were found in ant food which supports the concept that the

majority of Arachnides captured are taken on the trees. P. bucephalus was found to

be a relatively common forest dwelling Harvestman (Table 6) and was most abundant

in the food brought to nest DIL
Before concluding we must insist on the low level of secondary production found

in the Spruce forest of the habitats studied which, we suggest, would account for the

pronounced relationships between the predator groups. Unlike other authors, who

worked in more diversified habitats, the impact of the super-colony is apparent.
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Finally the differences in the predator species composition (Fig. 4) shown in our

results is, because of common environmental factors (climate, vegetation etc.) for inside

and outside the super-colony, directly relative to the very high density of the red wood
ant super-colony.
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